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ACTION 


International application No. 

PCT/GB 99/03072 


International filing date (day/month/year) 

15/09/1999 


(Earliest) Priorfty Date (day/monlh/yoar) 

16/09/1998 


Applicant 

PR0T0L POWDER COATINGS LIMITED et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 & A copy Is being transmftted to the International Bureau, 

This International Search Report consists of a total of 2 sheets. 

|X| It Is also accompanied by a copy of each prior art document cited In this report. 



1 . Basis of the rap oft 

a With regard to the language, the International search was carried out on the basis of the International application In the 
language In which ft was filed, unless otherwise Indicated under this Hem. 

I I the International search was carried out on the basis of a translation of the International application furnished to this 
Authority (Rule 23.1(b)). 

b. WRh regard to any nucleotide and/or amino acid sequence disclosed In the International application, the International search 
was carried out on the basis of the sequence listing : 

| | contained In the International application In written form. 

filed together wfth the International application In computer readable form, 
furnished subsequently to this Authority In written form, 
furnished subsequently to this Authority In computer readbie form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure In the 
International application as filed has been furnished. 

the statement that the Information recorded In computer readable form Is Identical to the written sequence listing has been 
furnished 



2. 

3. 



| | Certain claims were found unsearchable (See Box I). 
| | Unity of invention is lacking (see Box II). 



4. Wfth regard to the title, 

| | the text Is approved as submitted by the appDcant 

|T| the text has been established by this Authority to read as follows: 

A PROCESS FOR RECYCLING POWDER COATING FINES 



With regard to the abstract, 

|X| the text Is approved as submftted by the appDcant 

□ the text has been established, according to Rule 38.2(b), by this Authority as It appears In Box III. The applicant may, 
within one month from the date of mailing of this International search report, submit comments to this Authority. 

The figure of the drawings to be published wfth the abstract is Figure No. 

I | as suggested by the applicant [X] None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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entire document 

DE 197 03 376 C (BASF LACKE + F ARB EN AG ) 
12 March 1998 (1998-03-12) 
claims 1-4,9,10,12 
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ki the art 
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RLE No 
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.. ..I 



2DCO 



PCT 



ENTERED 9 ChECKED 



WRITTEN OPINION 
£J (PCT Rule 66) 
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AJL/IR/P4536 



Date of moiling 
(dayAnonth/yeBr) 
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international fi'' n 9 
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International application No. 

PCT/G B99/03072 t 

Tntemutfcmal Patent Cta..M«An (IPC) or both national da* si flatten and IPC 

co&m/oo 



(dayAnonth/year) 
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16/09/1998 



Applicant 

PROTOL POWDER COATINGS LIMITED at al. 



, . This wrttien opinion is the fir-t drawn up by This mternat.ona. PreUm.nary Examining Authority. 
2. This opinion contains indications relating to the following Items: 



S Basis at the opinion 

b M - — « - - — * 

citations and explanations supporting such statement 

□ Certain documem cited 

□ Certain defects in the International application 
S Certain observations on the international application 



3. 
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III 
IV 
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VI 
VII 
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The applicant is hereby Invited to reply to this opinion 
When? 



See the dm* llm.t indicated above. The * 9 °' »* *" ' imit ' 

request this Authority to grant an extension, see Rule. B6 .Z\<3). 



How? By fitting a wrttten reply, accompanied. where W^^*™^™*' ^"'^ * ™* WA 
For*- form and the language of the amendment,, see Rutes 68.6 and 66.9. 

Forthe examiners obligation to consider amendment- ' s .. 7lZ~.-7?<; 

For an Informal communication with the examiner, see Ru,eB * ^^^r.^-^-^.f--1>.t <■■. •- j\ 

„ no n*y is fi |o4. ma international preliminary Ration r B port will be 



Thaflna) date by v»H=h the international preliminary ie/D1/?OoV' •' * • '* " 1 .'Vv \ iS V 
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Fax: +31 70 340 - 301 6 



Authcrizea" officer/ Examiner 
Hallemeesch, A 



Formalities officer (incl. extension of time limits) 

Smlts, A 

Telephone No. r31 70 340 3S96 
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1). State of the art 

Reference is made to the following documents : 

D1 : EP-0683199 A 
D2 : DE- 19703376 A 

D1 deals with recycling of the fines left during the preparation of powder coatings (coL 1 
°ne 1 e^d col 2, .L 13-16). It disc.oses a process in which a .ayer of waste powder 
s forced and subjected to heat up to coaiescence of the powder but be ow 
o ' crossing (Cairn 1). It also discloses an apparatus for ^ ^^"^^ 
powder coating (claim 7). An even layer of waste powder ,s departed on a conveyor belt 
and coalesced by heating using infrared lamps (example 1). 

D2 describes a similar process for agglomerating powder coating fines, there being 
mentioned explicitly a heating temperature of 60°C (claims 1-4). 



2^ Art 33(1 )(2) PCT - Novelty 

The orfcinai claim 1 has been amended by introducing the technical feature of deposing 
the fines cn the conveyor means as a series o. continuous lines Because ot ft. the 
subject-matter of claims 1-16 is considered to be novel (Art. 33(1)12) PCT). 

31 Art 33(1) (3) PCT- Inventive step 

Document 01 which is considered to represent the most relevant state of the art d.close* 
a related process and process plant for recycling fines, from which the subject-matter of 
claims 1 differs in that in the fines are deposited onto conveyor means as a senes of 
continuous lines instead of as an even layer. 

For analysing inventive step, it has to be determined whether said distinguishing feature 
solves a technical problem in an unexpected manner. There is no ev.dence on f.le hat an 
unexpected technical effect in view of D1 was obtained as both S pec.f.cat,ons ar nve at 
"cyc'ng the fines up to 100% (See D1, column 3, lines 35-40). The techmca prob^n o 
be solved is. therefore, to provide a further recycling process tor powder coat.ng f.nes .n 
view of D1 . The solution to this problem is however an obv.ous one. 
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It is however generally known to the person skilled in the art that the feature of deposing 
the fines as continuous lines according to claim 1, is an equivalent to the feature o 
depositing fines as an even layer as disclosed in D1 and can be interchanged with tha 
feature where circumstances make it desirable. This merely needs adapting the ex.t po.nt 
of the fines feed hopper and every skilled person knows how to handle this. 

Consequently, the application does not appear to be based on an inventive step. and. 
therefore, the provisions of Art. 33(1)0) PCT are not met. 

3). Art. 6 PCT - The claims 

Claim 13 has no basis in the description. 

Claim 17 defines the heating means by a result to be achieved (PCT Guidelines C-W. 4.7). 
The term "patent" on page 11 should be replaced by a more appropriate term. 
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15 September 2000 



Dear Sirs, 

PCT Patent Application No. PCT/GB99/03072 
A recycling process 

Protol Powder Coatings Lim ited (P4536) 

In response to the first Written Opinion, we enclose in triplicate amended pages 4. 5, 
6, 9, 11, and 12 to 15 of the description and claims to replace the corresponding pages on 
file at present. 

Claim 1 has been further amended to make It clear that each line of fines forms an 
agglomerated mass. Claim 17 has been deleted. Consequential amendments have been 
made to the remainder of the claims. 

The description has been amended for conformity with the amended claims. 

It is noted that the claims satisfy the novelty requirement. We submit that the claims 
also satisfy the inventive step requirement for the following reasons. The closes prior art is 
represented by EP-06B3199A (D1). This document discloses a process for recycling fines 
in which they are deposited as an even layer on a conveyor belt and coalesced by hea ,ng 
using infra red lamps. It is to be noted that the fines are deposited on the conveyor belt by 
means of a vibrating plate (see 16 in Figures 1 and 2). 

- There is a practical difficulty with this approach in that as the materials being treated 
are fines, they will not be easily transferable onto a moving conveyor be {t ^ m ^ v ' b ^'" g 
plate, because they will not necessarily remain on the belt but are likely to fall off the sides. 
It is by no means certain that an even layer of fines will result. 

It is not feasible to modify the Flna apparatus by addition of a profiled comb or plate 
because of the presence of the vibrating plate. 



0Wu=™»- T.rrtic»1«lAm>/:«mr. 57.OD Uncoir,-. inn F1.IS3 SSHE'nttifj 
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A second practical difficulty assuming that an even layer can be produced is thai : the 
top of the layer will agglomerate but will also insulate the bottom of the layer from the teat 
treatment leaving untreated fines in the end product. These would have to be Sl eved out 
later and returned for further treatment. 

It is extremely unlikely that 100% recycling can be achieved with the process of D1 
because it does not deal with the practical difficulties of recycling fines. 

By contrast the present Applicant has designed a process capable of 1 00% recycling 
of fines By depositing the fines In continuous lines, such as by use of a profiled comb or 
plate there is no dispersion problem as there Is with the process of D1. Secondly the heat 
treatment can be effective through the profiles of the lines to avoid untreated fines in the eno 
product. 

A further advantage of the process of the invention is that the resultant lines of 
agglomerated material falling off the conveyor break up naturally into small agglomerated 
pieces without the need for a grinder at the end of the process. 

Thus, the present invention provides a workable process for recycling fines that does 
not have the disadvantages of the prior art process described in D1 and yet is simpler 
because no grinding step is required. 

We now look forward to receiving a favourable International Preliminary Examination 
Report. 

Yours faithfully, 



ROYSTONS. 
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duration parameters were too low. no meaningful product could be produce* and if too 
high, the fines fused into solid block and hence, were unusable. 

With reference to Table 1 below, the results of such experiments can be seen: 



Duration 



1 hour 



2 hours 



Temperature 



70"C 



70 Q C 



% Product 1 



58% 



83% 



' '" B % Product column Indicates final yield of granular material once the semi- 
fused mass was crushed and screened through a 3.0 mm screen and then sieved on a 
212 micron screen to remove any fines. 

It was observed that the resu.ting grains were easy to handle and could be 
readily used as either a finished, non-colour specific, powder coating, that is, once the 
grains had been crushed to the correct particle size, or as a raw material for use in 
producing a new. colour specific, powder coating. With reference to the latter use, the 
resulting grains ere preferably added at en addition level of around 5% to the new. 
colour specific, powder coating. 

In light of our findings it is belief that In order to make the fines reusable and 
more manageab.e. it is essentia, to heat the fines to a point where they become tacky or 
semi-fused i.e. up to a point where the fines are not fully melted or cross-linked. If over- 
heated, the coating is fully cured and cannot be reused as a powder coating. 

EP-066 31 99A discloses a process in which a .ayer of fines is formed on a 
conveyor be,t and subjected to heat up to coalescence of the powder but below 
decomposition or cross-linking. 

According to the present invention there Is provided a process for recycling fines 
produced during the production of powder coatings comprising the steps of: 

depositing the fines onto conveyor means as a series of continuous lines; 
heating the lines of fines without fully melting or cross-linking them until they 
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become sufficiently tacky -to form agglomerated masses; 

cooling such agglomerated masses; and 

collecting the agglomerated mass. 
■ The invention further provides a process plant for recycling fines in accordance 
. with a process for recycling fines the process plant including: 

means for transporting the fines to be recycled as a series of continuous lines 
into a heating area and then into a cooling area. 

It is an object of the present invention to provide a recycling process that 
enables the fines produced during the production of powder coatings to be reused as a 
powder coating. 

The process of the invention preferably comprises the step of passing the fines 
under a profiled comb or plate to form the continuous lines. The lines preferably have 
triangular profiles and preferably have a depth of 0.5 to 1.0 cm. 

Further preferably, the fines are heated at a temperature of 60-80°C, preferably 

70°C. 

Further preferably the resulting particles have a size of 3 mm to 212 microns. 

Further preferably, any particles having a size of less than 212 microns are 
removed from the resultant product, 

One example of a recycling process will now be described with reference to a 
production trial that was carried out by us, and which is described herein below: 

Production Trial 

Several tons of fines were processed in a steam heated tray oven. The trays 
were lined with Melinex (RTM), which is a high melting point plastic film that will prevent 
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adhesion or coating of the trays. 

After a period of two hours, at a temperature of 70"C, it was observed that the 
mass on the trays had transformed into a crude honeycomb of product. This product 
was removed from the oven and allowed to cool on the trays. 

The cpoled mass was then removed from the trays and placed in a feed hopper 
to a crushing and screening plant. The particle size of the resulting grains produced 
was in the range of 3.00 mm to 212 microns. 

The resulting grains were then reprocessed as a new raw materia) component in 
some test formulations at an inclusion rate of around 5%. The resulting test powder 
coatings were sprayed and baked In the normal QC process and found to be 
satisfactory. 

Non-limiting embodiments of a processing plant in accordance with the present 
invention will now be described by way of example and with reference to the 
accompanying drawings, in which: 

Figure 1 is a schematic illustration of a first embodiment of a process plant in 
accordance with the present Invention; 

Figure 2 is a side elevation of the belt of the plant of Figure 1 ; and 

Figure 3 is a schematic illustration of a second embodiment of a process plant in 
accordance with the present invention. 

A first embodiment of a processing plant 10 In accordance with the present 

invention may include: 

Aj Fines Feed Hopper 1 1 

The fines to be recycled were fed into a fines feed hopper 1 1 . Prefera bly, the 
fines feed hopper 1 1 is designed so as to ensure that the fines 
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The cooled agglomerated lines of product fall off the end of the belt U into a 
container, or directly Into the extruder feed hopper 18. 

Unlike the batch oven produced materia., which produces a large honeycomb of 
partial* cured product, which needs to go through a crushing and screening process, 
the agglomerated materia, produced by this continuous process is directly reusable at 
the extruder stage of powder paint production. 

A final scraper blade 19 cleans the belt 14 and the scrapings fall into the 
receiving container or extruder feed hopper 18. 

As illustrated in Figure 3. in a processing plant suitable for carrying out the 
recycling process of the present invention, the continuously moving belt is replaced by a 
screw feed unit 14a, that is, the fines feed hopper 11 feeds the fines 15 to be recycled 
into a screw feed unit 14a that is driven by motor 14c. 

The design of the hopper, hopper/screw feed interface and screw profile of the 
screw fed unit 14a are specifically designed to ensure a constant and controlled flow of 
fines through the system. Moreover, the materials of construction of the screw feed unit 
14a ensure that part cured fines do not coat the plant interior, which facilitates cleaning 
of the plant. 

The principle of a plant including a screw feed unit 14a is similar to the belt plant 
described above, in that the heating and curing energy is provided by infra-red lamps; 
' although, it is to be understood that in certain applications ultra violet lamps may be 
used instead. Additionally, and although the screw feed unit replaces the belt 
conveying system, the heating and cooling stages work to the same principles. 



i 
i 



14/03/2001 15:52 RQYSTONS -» 0012155685549 



NO. 290 



022 



11 



M ^ apparafcs which could achieve the ^ cure pro«ie es described herein. 



I 
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CLAIMS 



1 • A process for recycling fines produced during the production of powder 
coatings comprising the steps of: 

depositing the fines onto conveyor means as a series of continuous lines; 
heating the lines of fines without fully melting or cross-linking them until 
they become sufficiently tacky to form agglomerated masses; 
cooling such agglomerated masses; and 
collecting the agglomerated mass. 



2- A process as claimed in claim 1. comprising passing the fines under a 
profiled comb or plate to form the continuous lines. 



3- A process as claimed in claim 1 to 2. wherein the continuous lines of fines 
have triangular profiles. 



«■ A process as claimed i„ claim 1 . 2 or 3, wherein the lines of fines have . 
depth of 0.5 to 1.0 cm. 



5. A process as claimed in any one of claims ! to 4, wherein heating is by 
means of at least one infra red lamp. 
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A process as claimed in any one of claims 1 to 5, wherein the conveyor 
means is a moving belt running at a speed to give the .fines an exposure time of 



6 



1 to 5 seconds. 

7 . A process as claimed in any one of claims 1 to 6, further comprising the 
step of processing the lines of agglomerated mass to produce particles of a 
desired particle size. 

8. A process as claimed in any one of the preceding claims, wherein the 
fines are heated at a temperature of 60 to 80°C. 

g,. a process as claimed in claim 8. wherein the fines are heated at a 
temperature of 70°C. 

10. A process as claimed in any one of the preceding claims, wherein after 
cooling, the cooled lines of agglomerated mass ere crushed to produce particles 
of a desired particle size. 

11, A process as claimed in claim 10, wherein the cooled lines of 
agglomerated mass are crushed to produce particles having a size of 3.0Omm to 
212 microns. 
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12. A process as claimed in claim 11, wherein any crushed particles having a 
size of less than 21 2 microns are removed. 

13. A process plant for recycling fines in accordance with a process for 
recycling fines as claimed in any one of the preceding claims, the process plant 
Including: 

means for transporting the fines to be recycled as a series of continuous 
lines into a heating area and then into a cooling area. 

14 . A process plant as claimed, in claim 13 including a profiled comb or plate 
for forming the fines in continuous lines. 

15. The process plant of claim 13 or 14. wherein the means for transporting 
the fines into a heating area and cooling area work continuously. 

16. The process plant of claim 13, 14 of 15. wherein the means for 
transporting the fines into a heating area and then into a cooling area is a 
moving belt. 

1? ' ^ plant of any one of claims 13 to 16, wherein the heatingfarea 

has heating means including at least one infra red lamp. 
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n8 . The process plant of any one of claims 13 to 16, wherein the heating area 
has heating means including at least one ultra violet lamp. 

19. The process plant of any one of claim 13 to 18, wherein the cooling area 
includes means for producing a cool stream of air. 

20. The process plant of any one of claims 16 to 19 further comprising 
scraper means for cleaning the moving belt. 
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AdV 

Reference is made to the following document ; 

EP-0683199A (D1) deals with recycling of the fines left during the preparation of powder 
coatings (col. 1, lines 1-16 and co.. 2, lines 13-16). It discloses a process in wh,ch a layer 
of waL powder is formed and subjected to heat up to coa.escence of the powde but 
below decomposition or crosslinking (claim 1). It also discloses an apparatus for the 
treatment of the waste powder coating (claim 7). An even layer of waste powder « 
deposited on a moving conveyor belt by means of a vibrating p.ate and coaiesced by 
heating using infrared lamps (example 1 and figure 2). 



Art. 33(1 )(2) PCT- Novelty . 

The present process claim 1 and apparatus claim 11 include the techn.cal feature o 
depositing the fines on the conveyor means as a series of continuous lines. Because of 
this the subject-matter of claims 1-16 is considered to be novel (Art. 33(1)(2) PCT). 

Art. 33(1) (3) PCT - Inventive step 

For analysing inventive step, it has to be determined whether said dist.ngu.shmg feature 
solves a technical problem in an unexpected manner. Both specifications pretend to be 
able to recycling the fines up to 100% (See D1, co.umn 3, lines 35-40). Nevertheless, the 
applicant convincingly points out In his letter of reply that there may be reasons why the 
use of a vibrating plate leads to a less workable process for recycling fines^ Th.s means 
that the process in accordance with the present application is more reliable and more 
simple. 

Since the presence of a vibrating plate does not allow to deliver the fines on the conveyor 
belt as a series of continuous lines, the skilled person would never arrive at the solut.cn 
provided by the present specification. 

The present application is therefore also based on an inventive step. 
Hence, the requirements of Art. 33(1) PCT are met. 
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« amoved from tie oven and allowed to cool on the trays. 
^ in the range of 1.00 mm to 212 microns. 
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curing apparatus which 



could achieve the partial cure profile as described herein. 
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gfJUMS 

,. a process for recyCng fines produced dunng the P^n of powder 
coatings comprising thB steps of. 
depositing {he fines onto conveyor means as 

heating J M of fines wifrout fui.y melting or cross-linking them until 
they become silently tedcy to form agglomerated masses; 
cooling su* agglomerated masses; and 
collecting tr|e agglomerated mass. 

2. A process as claimed In ck*n 1. comprising passing the tines under a 
profiled comb or pUte to term the continuous lines. 

3. A process l claimed In claim 1 to 2. wherein «ie continuous Unes of fine 
have Wangular profiles. 

4. A process as claimed ki.euM 1. 2 or 3. wherein the lines of fines have a 
depth of 0.5 to I.Oicrn. ' 

5. A process Is claimed in any one of claims 1 to 4, wherein heatng is by 
means of at least ine Infra red lamp. 



On t v a ng s 



t tljd 15. sep. 16:14 



drok tiid 15. seP. 16:18 



14/03/2001 15:52 ROYSTONS -> 0k)12ioobdO3^.ni 

Fso^RorsTo^ uiuesponL. ( -«51 236 1247 



1 4J w1tB5 wherein the conveyor 

e Ap.ocesslsdaimedinanyoneofdams1to5.whe 

6. Aprace=~<i exposure tme of 

means H a movin) te« flneS 30 

1 to 5 seconds. 



7 A process is i*- -n any * - — «■ * «~ «— » * 

1 P „ - - a^marateo — » P— — - 

desired partide si 

8 . a I. « - *• ^ in9 ^ ^ 

fines c heated Ja temped of 60 id 80-C. 

9 A process L <" ~» «■ ^ ^ ™ ^ " " 

temperature of 701 

10 . A prooass L «~ * a W - rf*. p~*. ~~ — * * 

^ *e cool-nas o, < mass a, „** » Pr— pa^as 

of a desired particle size. 

„ a procJas * ** — * 

21 2 microns* 



AMENDED SHEET 
IPEA/EP 



I 



Ostfingit t i id 15. IB: 14 



Aldrok iiji I 5 ' sep - 16 



effort 



12. A process 
size of less than 



51 236 12U 



fes claimed in claim 1 1 wherein any crushed particles having a 
12 microns are removed- 



13. A process 
recycling fines as 
including: 

means for 
linos into a heatfoi 

14. A process 



plant for recycling tines In accordance with a process for 
claimed In any one of the preceding claims, the process plant 



ransportng thefln.stc.be reeded as a series of continuous 
area and then Into a cooling area. 



lant as 



claimed In dalm 13 Including a profited, comb or plate 



for forming the «n^s In continuous lines. 

16 . The process plant of daim 13 or 14. wherein the means fbr transporting 
the fines into ahdtlng area and cooling area work continuously. 

n6 . The. orocJs plant of claim 13. 14 > 15. wherein the means for 
transporting the fj.es into a healing area and then into a cooling area is a 
moving belt 



17. The process 
has heating means 



plant of an^ one of claims 13 to 16. wherein the heating area 
including at least one Infra red lamp. 
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18 . The procesp plant of any one 

including at least one ultra violet lamp 



of claims 13 to 16. wherein the heating area 



has heating mes 



of Claim 13 to 1B, wherein the cooling area 



19. The procesis plant of any one 
includes means fjr producing a cool stream of air. 

1 ~* ' 1B to 19 further comprising 

20. The procels plant of. any one of claims 16 to 

scraper means fol cleaning the moving belt. 
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